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(57)Abstract: 

PROBLEM TO BE SOLVED: To further improve the heat resistance and releasability in the 
treatment of a copper foil for a printed circuit by roughening the foil with a copper- cobalt- 
nickel alloy plating and then forming a cobalt-nickel alloy plating layer. 

SOLUTION: The surface of a copper foil is roughened by a copper-cobalt- nickel alloy plating 
consisting of, by coating weight, 15-40mg/dm2 copper, 100-3000|o,g/dm2 cobalt and 100~500|a 
g/dm2 nickel, then a cobalt-nickel alloy plating layer consisting of, by coating weight, 200-3000^ 
g/drr>2 cobalt and 100-700|ag/dm2 nickel is formed, and further a zinc-nickel alloy plating 
consisting of, by coating weight, 10-200|ig/dm2 zinc and 60-200^ig/dm2 nickel is formed. The 
total coating weight of cobalt is preferably controlled to 300-5000[ig/dm2 and that of nickel to 
260-1 000|ig/dm2. Further, rust-proofing treatment is applied. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



28.08.1997 



2849059 
06.11.1998 



http://www19.ipdljpo.go.jp/PA1/result/detail/main/wAAAwLaOBQDA409087889... 2004/02/09 



(19)B*H^HFJt (JP) (12) £v H 45= frP 3x ^ (A) (ll)^fflH^WS^ 

#it¥9 - 87889 

(43)&HB ^tS 9 ^(1997)3 ^310 



(51) IntCl. 8 




F I 




C 2 5 D 7/06 




C 2 5D 


7/06 A 


5/10 






5/10 








*SfcR l?5fc!S©ft7 FD (± 8 JO 


(21)fflBI#*t 




(71)tHlBA 


591007860 










(22)tt«B 


¥J*7^(1995)9^28B 




3fDKS«K*/ PI 2 TB 10» 1 ^ 
















3VmBjffi&&*fZTB 3S 1 ^b«;^ 








-JVK ■ 7*'f;l4*£*tl:B&Xtll* 






(72)56[fl# 


Blf 38& 








3S«5»BSEr^effinr3TB 3S1^B«£^ 








• 7*-f;u«c^ttB3ix«rt 






(74>ttgA 




(54) 









(57) [S»] 

[pel ffl-n/\^h--7^^o^l;«j:^a 

mik^m mmnmmizttmmtfi 5-4o mg / 

dm2 H— 1 00-3000/ig/dm2 h- 1 

00-500/ig/dm2 ^'l/^/UODlH — h- — 

^ a o # (c ct «aib Aaik . ft*fi*< 2oo- 

3000//g/dm2 =lA;U h - 1 00~700//g/ 
dm2 -yfjbOajij], I — - -/^U£*&#>o#JB£H2 
l*U SIC#SS36<1 0-200//g/dm2 ifi-6 
0-200//g/dm2 — ?4-ju<DSf&— .=. V*T)^^ 
Ao*lB«ti. hO^f+ttgg : 3O0- 

5000/i g/drr.2 ^ It- ^ ^KD^fttt^iM : 2 
60~10O0/ig/dm2 "eft4ci:36<»*LUo SE 
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Ml^ffiffi - - *v ^u^ifctf) -o £ Jf £ »fiR-T 6 c t £ 
[■Mi 2 ] WIEffitt - - * TJi>£&tb -oZMZMfA 

rtLMi^PAKfctttSIB&tf (XI*) £»^b«9^0> 
X*ffiHALaT?ft £ c £ £*$gfe<t iT £!S#]I 2 OBUPJlsI 

S&O&mzttmB.tf 1 5 — 4 0mg/dm2 jg — 1 0 0 
~3OO0/ig/dm2 3/\^h- 1 00-500/ig 
/dm2 - ^^ryuoa-zi/^u h--yW^i6oS 
I=«fc-6ft^b«k3ia. f*M*<2 0O-30OO/i g/d 
m 2 zi/<;U I 1 00~7 00/ig/dm2 =.?4VU<D 

*< 1 0-200/i g/dm2 3EIB — 60-200/ig/ 
dm2 zi^>r;K7>ffil8--^>r^S'#^o^jg$^fi£'r 

[If3fcif 5] n/<;u KDS-ttft««3&<3 0 0-5 0 0 
0/ig/dm2 -C&y^LT-^^KD^W-^SrS*<2 
60-1OOO^g/dm2 r*&^IS^S4(DEn®J[DlS& 

[H*«6] ai»jiHi»fflMaa>«ia*ft(cfc^T. ffl 

j§a>^®(C^^M7b< 1 5-4 0mg/dm2 S-200 
0-3000/ig/dm2 3/\'jl/h-200-400/i 

g/dm2 - y&j\,a>wi—zi*tju h~— y^;u£*^#>o 

#|Ccfc*fift:«kJl«L #f^5OO~30 0 0//g/ 
dm2 3/\>h-300~7 00/ig/dm2 — 7<T7U 
(7>=l/\*;U h — -^JU^#Ako£JI£IJ2j&L. Mdtt^i 
MA<4 O- 1 80/ig/dm2 Sf£- 80-200/ig 
/dm2 -V^Jls<Dm$--V^Jl'£'£#>'D£m£teJll 

?z>^t zttmtr&tmm ^ ~ 3 i>r*L* 1 iioeppj 

[»#« 7 ] =i A;u ha>*fttt*«rt<2 500-50 
00/i g/d m 2 Tfey^LTri^^uDafttt^fMtf 

58O-100O/ig/dm2 -C?fe^Ii*Il6(7)En^lJlE] 

[0001] 



■r*Hi«Bttffl«ji*±rti-r*aai*ai=te^r. sic 

VERWIhISS&^K^^^ KJBFPC ( Flexible Printe 
d Circuit ) k LTftlcjTf & 0 
[0 0 0 2] 

BMiBiBfifiifi&(::H?«aHE*i*» win 

[0 0 0 3] filbElc*rr£K#±: LTIi* ± 

©«1M»lcfclt«»bKfe<Dft^ci: % 

[000 4] aibAaild:niS^ft#^a>«*tt£ft£-r 

ri*. a*o«t«»r«««<b«k«*<»ffl**LTt^fc 

■*K1£&t/HK1b1£0tt*«BMJ: Ltffl--^^ 
ft<bffi«rt<-o<&tt«M«i3I*jS£ L-cje*-rs«fc5i= 
ftofeo *frffl«IAI±. 1*63885 2- 1 4 5 7 6 9^1: 
m>Tffl- = ^;uffl<bffi3I£«PIU j«S£»Jtf>T# 

[00 05] L/^L4:A<&. fl- — ^^;uaibA9tt. 
fcr;u* y x yf^ys^i ^> ^ >^f*<fflitt?fc y . 

icffiaJi^x-z^^^SltteoTLSac 

[000 6] fCT, 77-f>/^->Mld:LT, 
*{*aj«BAI*. 5felCCu-Co5llS (H^I86 3-2 1 
5 8 -^-St/^iisp 1 -1 1 2227f) ^1/ C u - C o 
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-n i mm - 1 1 2 2 2 6#) zmnLtzo 

temmzmi^tz t £<bmmmffi&&tfi&T'? z> z t 
atwibu *fc»iHbtttHrJ«a*»-ei*<c<*Lr 

[0007] «iS©B3HEtt<D^T-f>/<*— ><b»tf 

cdcu-n i mm<o&&izq£&?&mmmm&B. obic 

©T^^'JX'Vf 5 0/imt*^^lsl»rtiJSlT 

CDQ1BIB&& X y * 6 C t s 

®cu-n i mmom^tmmiz^ »mttt d so°c 

^b*<Mt:S^E. #J;li£c u c i 2 x^^^ysce 1 5 o 
/ime^^iaKriijsiTa)a3»jisi»sx^^>y-c#«c 

t^T^u* yx^^>ytd&Mftfc<icyoo**. 
[0008] c5LfclMlcSxr, *ftttKAi*. M 

x ±3* Ltz&< o>-f&foftit&mm+ z> ztitt,*>*>Aj 

(DZt. SCCu-N i &3I£Ett*-*JiaLfctM*tt 
««B«*«T1±r. W^1btt(c®ti^LTS®feIHt 
^?6-54 8 3 1§) o =u<;U h-=.^^U^*tf)o 

SkffiKaattLMi^aAiMbtt^SIBAt; (XI*) 

& o 

[0009] 

l=3fl*K cft&©fflBJEttO»»x«T?m*K*»*b< 



H^¥6-5 4 8 3 1 *|Cfcl\T*t3iS*l*:fiJS<&SH 

Icft-a/^u h--y>r;i^£Ao#(z e fc&*&<b«a3 
ttAlbAStt a / ^u h A o y »lft*^btt(cStL^ 

nftSHjgttt* « c t -c&^o 

[0 0 10] 

Msasmcfl-a/ttu k-— ^a^^o^ic 

lcSr5^r, MRIt. aiBJ(BlftfflflJSa)«L3^lc« 
lc«fc£IHb«iJi«. a/^h-^^WMAoMt 

■ *fl&fifcL fettle ^aASI^b«9(Z>JWLttftBffi9ALM* 
^nAHMbfctffiffi&tf (XI*) ffi«fflMbtt£:<Z>;B£ft 

[001 1] ftjtwcui. mmEL»mmma>«kmi5&iz 

fcl^T. ^<0$®i:#fl^1 5-40mg/dm2 
ffl- 1OO-3 000n/dm2, L < 14 2 0 0 

0-3000/lg/dm2 n h — 1 00-500// 
g/dm2 % L<(i200-400/ig/dm2 " 

iCcfe-SIHbaaa. Mfl)!)<2 0 0~3 0 0 0//g/d 
m2 % L<(i5O0-300O/ig/dm2 =]/<JU 

h- 1 00-7 00/ig/dm2 . L < 14 3 0 0 ~ 

7 00/lg/dm2 h~ — V J TJls'£'£ 

«)o^IJijS.L, Il:#fI^10-200/ig/d 
m2 % j(f$L<[i40~1 80/ig/dm2 i&-6 0 
-200//g/dm2 % L<li80~200/ig/ 
dm2 =L^^U(Dffi»--^^U^#too#B*JKfiE-r 

« 0 M£L<i*. ftibA9a>fl-a/<;u h--^^;u^ 

*tH*»«*< 300-5000/ig/dm2 % »£L< 
li2500-5000//g/dm2 * Lt-'V^Op 
2 60-100O//g/dm2, L < I* 

580~1 000//g/dm2 t£il& 0 
[0 0 1 2] 

[«b^(dh)S6cd^@] *nBR\zt$i*xmmrz>mmit* 

<7). «BBP«aibB(=tt«Jltta>flS 
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h-:i?*;Uft*»o#l= < fcyfrttfc*i*. fflfblfrcDlfJ 

mmt Lra«o>fflAo #»*<-t LTa<baa>tb±if«i 

[0 0 13] ;MKHf=&i-t«ftfl:M£ LT0)«-iiA 

Mtf 1 5~40mg/dm2 ffl- 1 00~3000//g 
/d m2 3/\*Jl/h-100~500/ig/dm2 — 

60 Co#gl^ioo/i g /dm2 *3|-t?l*. H&tt 
jWBfbU x^>^tejb<g<fc£o Co#*fijb<3 0 
O0/ig/dm2 tttt©K«£#«t-t*tatf 

N i 00/ig/dm2 *;1§-T?$>3£. BSfttt 

*<B<ft-6o fife*. Ni»»ltf500/ig/dm2S 

littlM*. 77-f>/<*-:Hb*<ltL<*:*. 

C o ftm&lt 2000-3000//g/dm2 t?*U* 

LT»* LL^^^U#*«I4 2 00-400/ig/d 

*3SftL*L-CX^^>^a^|±ttft7>^x»5ATT 
[0 0 14] C5 Lfc3x^ffl-=lA*;l/ h- — V J T)^ 

©ay -eft* = 

Cu: 10-20g/'J^hJl/ 
Co : 1 - 1 0 g/'J V hJl 
N i : 1 — 1 Og/'Jf 
p H : 1—4 
Sffi : 4 0 - 5 0°C 
B9ftttftD|< : 20~30A/dm2 
B*m : 1 ~5f* 

[0015] ttfciaaa. a&H±i=ft»« 

A<200- 3 000/i g/dm2 h - 1 0 0 — 7 

00// g/dm2 - ^>r;ucoa/<;u h — — v'rJi'&fblto 



l*SflEl=fftt 3 htttfiA<2 0 0 |i 
g/dm2 *3|-eis\ MftMtitttfftTL. iflftJbtt 

T\ KfiA<*«:^i:aaaBA < *olS< SoTL 

S50>-e»£L<£l* o 3/^HtfI^3 0 0O/ig 

/dm2 sg^^t, attt©»»t*«-e:tetfft&*Lx 

Jl> httSfil* 5 00-3000/ig/dm2 "Cfc.So — 
3\ =.?4-JUft*9*<1 0 0|/ g/dm2 *jST?(4, ffl 

IMWiBflMMSTU iMfbttStfWKBtttfBfb-r 
£ G -7^Mtfl*<7 0 0/ig/dm2 Zmz-Zty 

§14 3 00~700/ig/drn2 «, 

[OO 1 6] =1/<JU h-Z^^4fto*d)fttttt* 
©HIT** : 

Co : 1 -2 0 g/'J * K7U 
N i : 1 -2 0 g/'J *V k;u 
p H : 1 . 5 — 3. 5 
SJS : 3 0 - 8 0°C 

mStSSDk : 1. 0-20. 0A/dm2 
mm : O . 5 - 4 » 

[0 0 17] *#&BJ3fCS£*.tf % □A>h--7^&4 
^)0^_h(C^|C x tt5&fi*<1 0-2 0 0 /i g/dm2 ffi 
f p v -6 O~20O/ig/dm2 ~ $\ZU0>9l6-=. *V *T 

m2 &mximm&itmisiw®mtfi£i^ Ktatt 

f§^200/ig/dm2 £ig*&<tW«I6£fb^/><« 
MII=B<4:«. -^;W«l*<6 0/ig/dm2 *>2& 
-ei*W*»*<b*A<«ttl=»<<i:y. fit*. -vTM-i 
fl^2 0 0/ig/dm2 £46;L£<t. x^V^Stf 
#£L<I*. SE»ft»»*4 0-1 80/ig/ 
d m2 „ if#|C»^ L<(i40-1 60/ig/dm2 £ £ 

*u f L t - ^i/MSlli B* L< li 8 o - 2 o o /i 

g/dm2 ££*U 1*IC»*L<I*1 00~200/ig 

o>9 y : 

Zn : 10~30g/'j7hil/ 

N i : 1-10g/U^Hk 

p H : 3-4 

;SJg : 4 O - 5 0°C 

SSit^J^Dk : O. 5-5A/dm2 

B*fg] : 1 ~ 3 # 

[0018] *§£m-$t7L\£. mitmmt Lxom-^ 
o * fi * l -cffi® - - v -o^m tm-iz m 



(5) 
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a t; =l *j\,ttm*ifin.wi: ft « c t vn^n $ *ifc . 

h(DB-ft#»fiA<3 00-5000/i g/dm2 ^feU 

-t LT— ^^r;u©^ttftSfi*<2 60-1000/ig/ 
dm2 tifticttfiSL^, =i/OUh©fttMt»« 
^300//g/dm2 sfeSt-eit. M»tt&l/KXAtt*< 

iST-T^o ffe*a/\*;u h(D^a+tt^ma<5 ooo/ig/ 
dm2 x^>$rvs*<±c£ 0 -v^jv 

<7>£fH*3iM*<2 6 0/i g/dm2 HSftttS 

0/ig/dm2 £igx.£<!: % Z7f>9SA<±i:4o 
*L<li. h (D^fi+ttf Hi 2500-5000 

/ig/dm2 -e&U. -tLT=.->^KD*tt(*««l4 5 
80-1 0OO/ig/dm2 % 1* (C»* L < it 6 0 O - 
1 000/ig/dm2 <t £*l£o 

[001 9] ccDSL *»cj6C. l»flHttaiA<SJfi**i 
^<D;Sft«SfiHffl31-e**o *PAiMb«l£ffiiB/3MB 

y sta * tz i*M4t&m tvuj±mtfa±&vwL%>mz- 

;§£LTI** .ft«Wlc(i. K2Cr207 . Na2Cr207^<DM^ 
fflxliZnO . ZnS04 • 7H203f4>ft< <fc*-8<t. 7k»^b 

K2Cr207 

(Na2Cr2075ScL>(iCr03) : 2-10g/'J^h;i 
NaOHSHMiKOH : 1 0-5 0 g/'J v hiU 
ZnO SUM*ZnS04 ■ 7H20 : O. 0 5-1 Og/'J^ 
p H : 7-13 

: 2 0 - 8 0°C 
■fflffiftDk : 0. 05-5A/dm2 
RRfl : 5-3 08? 

7/- K:Pt-Ti X^VUX^ffi^- 

<7 ui^mtrntzn^umt lx 1 5 ^ g /d m 2 ^±^- 

UTffilS(*3 Oli g/dm2 W±©«B*JMR3R**L 

[0 0 2 0] C3LT»&*Lfcflai*. ft*lfeH»1±M 
iHMbtt&tflttSittt** U LHCuC l 
2 x^^>yiST*1 5 O /imt o ^TIeJSSrtiJaTC0En©J[El 

ffSo 7i^'Jiyf>^ LTIi. NH4O 
H: 6^;u/u h;u; NH4CI : 5^;U/'J ? ; CuC^ 
hJU (;SJS5 0°C) *<0*;6<*Q£>;h.Tl> 

[0021] MdKftctli, *t»*LfcfflSl*. Cu 



tf^L/*i>^;ua«*#tf>BPejlalH*«l*. ic^g 

fit. =i>T ? >^^aip D B ^eifix^r^mLT^<^ 
* a>fs-tz 1= * y b» £R*bi u &/>< e> * ^ t <*? 

[0022] ft&ic. t&^izftc. mmtmmmto 

^t^tt-etcfcU>o #J*-l£. *#^BB6 O- 1 5654^ 
[0 0 2 3] 

^^o^(Ccfc4ffi^b*aS^«feLT. fflSl 7mg/dm 
2^ zi/<;U h^2200//g/dm2 ^LT-^^;i/$ 
300/ig/dm2 f**LfcaiC 7k^L. ^CD±|C=i 

00~1 400/ig/dm2 *LT=^^;Kt» 
I400~600|ig/dm2 <t Lfco 

o * 18 L< I tSfitf) o #BS L < li- y o »■ 

JMLfco SIBf**«l* 0 - 2 5 0 /i g/dm2 L 

T— ^^r;M^SSl±o-3 oo/i g /dm2 t Ltz Q ft 
»(cHfi««ia*frftt^LTtt«ILfco ^T3lt(7) 
=I/<7U h^lt#Sfili3 000~3 600/ig/dm2 

■e*y*LT=.^^i/fttH*»*7 00-1000/ig 
/dm2 -efcotco ±IE*i^bMS^co=3y<;u 

R0flU->^UN o. 4 (8 00/ig/dm2) % No. 
1 1 (1 200/ig/dm2) ^ LTit Lt- 0 JlfEffi 

-^^r;u*W*Lft^H:««iJ-9->^;u*No. 15 (a 

/^h--7^S4AoS(D« .No. 2 2 ( (=3 



(6) 
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No. 1 6, 1 9 ( (a/^h-z.^j^o^) 

[0 0 2 4] *>^;ut#5X*n;UM*x#*«>&rB 
ttlcMftffU WS (£S) fJgt^S (kg/ cm) 

tins LM»£iba 1 s o°cx 4 B&fmto&'iko>m$m 

&<Z>£itm (%) £ Lt^l, *LXm*&Wi'£itlt 1 8 

NH40H: 6^;u/u ? h;u 
NH4 ci : s^yu/u ^ H;i< 

CuCl2 ■ 2H2 O: 2WJ^F/1/ 
: 5 0°C 

x v =s-^9*s s i*Tea>tt<bfl-*fctt;K&ttfii ltx v 

(^bfflx^^>^«) 

CuCl2 ' 2H2 O: 200g/U'>^l 
H C I : 15 0g/'J^hJl/ 
: 4 0°C 

[ 0 o 2 5 ] ttffl o y 

[»»j»»tftf>o**#H 

(A) ft^bffl3 (Cu-Co-N i ^tf>o#) 
Cu: 15g/'j7hJl/ 

C o : 8. 5g/'J'^Jl/ 
N i : 8. 6 g/'J ^ h;U 
p H : 2. 5 
SJS : 3 8°C 

SSSffiffiDk : 20A/dm2 

n*m : 2» 

Mfttt : 1 7mg/dm2 
=l/<;i/hf**« : 2200/ig/dm2 
— v'TJisttMrni: 300/ig/dm2 

(B) RSii^S (Co-N i £#£>o£) 
Co : 4-7 g/'J «y h;U 



N i : 10g/'j7h;i/ 
p H : 2. 5 
£ft : 5 0°C 

WSEffilSDk : 8. 9-13. 3A/dm2 
WB : 0. 5# 

httM: : 8 0 0- 1 4 0 0 ^ g/dm2 
(No. 1~No. 3 : 800/ig/dm2 , 
No. 5 — No. 7 : 1 000/ig/dm2 , 
No. 8 — No. 10. No. 15 — No. 29:12 
00/ig/dm2 „ 

No. 12 — No. 1 4: 1 400/<g/dm2) 
=- ?4VUft*i : 400~600n/dm2 

(No. 15-No. 22 : 600/ig/dm2 , 
No. 23-No. 29 : 400/ig/dm2) 

(o mmmmt±&smw (zh-nd 

Z n : 0 — 2 0 g/'j ^ h>U 
N i : 0-5g/'j7h^ 
p H : 3. 5 
3JS : 4 0°C 

«a«ftDk :0-1. 7A/dm2 

asm : 1 * 

Z n tt^jt : 0-250/<g/dm2 

(No. 1~14: 150//g/dm2) 
N i ttmmi : 0-300/1 g/dm2 

(No. 1-14:1 00/ig/dm2 ) 

(d) mnmm h 

K2 Cr2 O7 (Na2 Cr2 O7 fe&lM£C r O 
3 ) : 5 g/'J ^ hJU 

N a OH&<5lM*KOH : 3 0g/'J'> h;U 

Z n Ofc£lM*Z n SO4 • 7 H2 O : 5 g/'J ^ h-JU 

p H : 1 0 

: 4 0°C 
SiffiffiffiDk : 2A/dm2 
KRI : 1 0» 
7V — K : P t -T i ffi 
[0 0 2 6] 



(7) 
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N o. 


Zn 


N i 


Co 


<Kg/cn) 


(%) 


<%) 


1 


150 


800 


3000 


LK 


16.8 


5.1 


2 


150 


900 


3000 


1.15 


16.0 


4.9 


3 


150 


1000 


3000 


1.16 


15.7 


5.0 




150 


400 


3000 


1. 15 


19.1 


10.0 


5 


150 


800 


3200 


1.16 


15.0 


5.2 


6 


150 


900 


3200 


1.17 


14.0 


5.0 


7 


150 


1000 


3200 


1.16 


14.0 


5.1 


8 


150 


800 


3400 


1.15 


14.7 


6.0 


9 


150 


900 


3400 


1.16 


13.8 


5.2 


10 


150 


1000 


3400 


1.16 


33.0 


5.6 


lKJttHO 


150 


400 


3400 


1.15 


14.0 


18.0 


12 


150 


800 


3600 


1. 16 


12.8 


12.0 


13 


150 


900 


3600 


1. 15 


12.8 


11.1 


14 


150 


1000 


3600 


1.15 


11.2 


9.7 


15CWW) 


0 


900 


3400 


1. 15 


33.2 


0 


160*10 


150 


900 


3400 


1.15 


14.5 


98.0 


17Cft8fl) 


Z50 


1000 


3400 


1.16 


12.5 


71.7 


18 


200 


1000 


3400 


1.16 


12.5 


28.1 


19(»10) 


150 


1000 


3400 


1.16 


13.0 


5.6 


20 


100 


1000 . 


3400 


1.15 


15.3 


0 


21 


50 


1000 


3400 


1.16 


16.9 


0 


22(m> 


0 


1000 • 


3400 


1.15 


32.0 


0 


23 


150 


1000 


3400 


1.16 


13.5 


4.0 


24 


150 


950 


3400 


1.16 


14.0 


5.0 


25 


150 


900 


3400 


1.16 


14.0 


5.4 


26 


150 


850 


3400 


1.16 


14.9 


5.0 


27 (=8) 


150 


800 


3400 


1.15 


14.7 


6.0 




150 


750 


34O0 


1.17 


15.1 


37.7 


29 a WD 


150 


700 


3400 


1.16 


15.0 


98.0 



[0 0 2 7] illZfclNT, C oMN i #»*l*3fc<D 

(a) mitmm (cu-co-n \ ) 

Co : 2 2 0 0|/ g/dm2 % 
N i : 300jUg/dm2 

(b) mm&m cc o-n i ) 

Co : 800-1 400]Ug/dm2 . 
Ni : 400-600/ig/dm2 
(C) lt^&§*a3I (Z n-N i ) 
Zn : 0-2 50jUg/dm2 
Ni : 0~300/ig/dm2 

^y^Xfmz-Dl^Xit. No. 2 Z[Zfcl\T(DHi&&> 



(No. 1 ~N o. 14) 

(2) ffi|{ 3 v --^>r;U^#^)o^^lC^{t^- yfrJb 
2) 

ftil*<6 0// g/dm2 t^*>5 0/i g/d 

m 2 tteztmi&M£itmtfm<tez> 0 (no. 23- 

No. 2 9) 

c t £ -5 £ ^ izmmz itm t m^m^\tmom%(r> 

[0 0 2 8] 



(8) 



ttmW-Q-S 7 8 8 9 



